Abstract. The growth inhibitory activity of the epidioxide (II), a precursor in the synthesis of abscisic acid (ABA), has been confirmed with additional assay systems. Under physiological conditions the epidioxide is rearranged to give ABA and an isomer of ABA which has probably the structure V. This major product has very low, if any. biological activity. The biological activity of the epidioxide is explained by its partial conversion (about 20 %) to ABA. The reaction rate was enhanced by heavy metal ions and decreased by EDTA. At pH 12.5, the decomposition of the epidioxide is slower than it is near neutrality and ABA is the predominant product. In the biological systems studied the activity of the epidioxide can be accounted for by nonenzymatic conversion to ABA.
Abscisic acid (ABA) (I) (1) is a recently discovered hormone which is detected at low concen-\/ I(I | |~~~OH
CO?H tration in many species of higher plants (8) . In addition to rather broad-spectrum growth inhibitory properties, ABA promotes abscission in young cotton explants (10) induces dormancy in leaf buds (17) and may have a regulatory role in senescence (2) and seed germination (12, 13 The possibility that the 2 reaction products obtained from the epidioxide near neutrality arise by sequential reactions could be eliminated. The ratio of the 2 products does not change with time. Also, isolation of the products and storage at pH 7 and 260 gives no evidence for interconversions or resynthesis of II. Therefore, both compounds are formed from II in an irreversible reaction.
Characterization of the Major Products Obtained From II Under Neutral Reaction Conditions. The products obtained from II have slightly lower RF values than those of the substances obtained from III. This difference in RF values is also found in the epidioxides themselves and therefore indicates that no isomerization of the double bonds of the side chain are involved in the rearrangement.
Although no attempt was made to crystallize the reaction product with RF 0.04, sufficient evidence was obtained to show that this material is abscisic acid. The RF value of the substance is the same as that of the sole product detected at pH 12.5. Under the latter conditions one would expect to obtain ABA, since base is used in the synthesis of ABA from the epidioxide (3). In 3 different systems, ABA and the reaction product with RF 0.04 showed identical behavior: benzene :propionic acid :water (8:3:5 v/v) TLC plates coated with 0.5 mm silica gel GF254, RF for ABA = 0.23, RF for the isolate 0.22; isopropanol :acetic acid (95:5 v/v) TLC plates coated with 0.5 mm silica gel GF254, RF for ABA = 0.15, RF for the isolate 0.16; n-butanol :ammonia: water (24:1:7 v/v) Whatman numiber 3 paper RF for ABA = 0.53, RF for the isolate = 0.54. The UV spectrum of the eluted material is the same as that of crystalline ABA and shows the characteristic shoulder at 245 m,uL attributable to the presence of a conjugated ketone. In its growth inhibitory activity on bean axes the material with RF 0.04 is also as active as crystalline ABA while II and the other reaction produtct are much less effective.
Compound A was purified sufficiently to yield crystalline material. A parent peak of m/e = 264 in its mass spectruim shows it to be isomeric with ABA and II. Absence of reaction with p-dimethylaminoaniline slhows the loss of the epidioxide group.
The U\T absorption spectrum has no shoulder at 245 m 1and therefore indicates the absence of a conjtgiated ketone. This is confirmed by the infrared spectrumi which has a narrow band at 5.9 , but nlo doublet at 6.1 ,u as shown by ABA. Unlike ABA the infrared spectrtum of compound A does not have a sharp band at 3.1 f. Together with the chromatographic evidence this shows the absence of an alcohol group in compound A.
The above data, previous work with ascaridole (7) and the epidioxide of levopimaric acid (5) 120 jig/ml 1 The assay was performed in triplicate with bean axes using the procedure of Walton (16) . The beans were shaken at 260 in 0.01 M potassium phosphate buffer containing 20 jug/ml chloramphenicol. The concentration required for 50 % inhibition was obtained graphically.
